Boar spermadhesins AQN-1 and AQN-3: oligosaccharide and zona pellucida binding characteristics.
AQN-1 and AQN-3 form part of the complement of surface-associated lectins which coat the plasma membrane overlying the acrosomal cap of in vitro capacitated boar spermatozoa. They belong to the spermadhesin protein family and have binding affinity for glycoconjugates of the zona pellucida, the extracellular investment surrounding mammalian eggs. The oligosaccharide and zona pellucida binding characteristics of spermadhesins AQN-1 and AQN-3 were investigated using a solid-phase assay and biotinylated glycoprotein ligands. Both sperm proteins bind glycoproteins containing Gal beta (1-4)-GlcNAc and Gal beta-(1-3)-GalNAc oligosaccharide sequences with dissociation constants (Kd) of 0.08 to 0.8 microM, and to zona pellucida glycoproteins with Kd = 0.15-0.25 microM. However, 5-N-acetyl neuraminic acid alpha (2-3/6)-linked to the galactose residue decreases the affinity of glycosylated ligands to AQN-1 three-fold, although it did not affect oligosaccharide binding to AQN-3. In addition, AQN-3 binds preferentially to glycoproteins with either a linear or tri- and tetraantennary carbohydrates than to those containing diantennary N-acetyllactosamine structures. The similar but distinct oligosaccharide recognition capabilities of spermadhesins AQN-1 and AQN-3 (this work) and AWN-1 (Dostálová, Z, Calvete, J.J., Sanz, L., and Töpfer-Petersen, E. (1995) Eur. J. Biochem. 230, 329-336) suggest that, in the pig, sperm-zona pellucida binding might be mediated by lectins displaying similar although distinct carbohydrate-recognition abilities.